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(54) PRODUCTION METHOD FOR SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: (l > 
PROBLEM TO BE SOLVED: To provide a production 
method for semiconductor memory device for surely 
preventing gate electrode short-circuiting. 
SOLUTION: After a first floating gate electrode material 
film 4a is formed on a semiconductor wafer 1 through a 
first gate insulating film 3, an element isolation groove 8 
is worked, an element isolation insulating film 10 is 
embedded in this element isolation groove 8 while being 
protruded from the surface position of the first floating 
gate electrode material film 4a, and a second floating 
gate material film 4b is deposited thereon. After the 
oxide film of a mask 1 1 is formed on this second floating 
gate electrode material film 4b, the second floating gate 
electrode film 4b is separated by a slit 13 on the 
element isolation insulating film 10 through etching with 
this mask 1 1 as a mask. Afterwards, the residue of the 
gate electrode material film 4b inside that slit 13 is 
removed by etching and next treated by washing and 
afterwards, the mask 1 1 is removed by etching. 
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vf->'/LXY- h«ffifr#«JKi«-*-£XS£, mi 

-rsxat, miE7KaE«!:ffixa«, mm-?x?w%^v 
m t -t 5ig*ii i i^E«t<oi|tai[flcE*««^«a*«fe. 

j«w <y^ y y ^>^r**> 9 , BffK»Ytre*>Rfc*xa 
>) , HniE^^-y y ^->-^c03i *9 fiuE^ 20 

y+>wih*) . wiEftaE^oift^xetcjt^wrisnibBi 
^»^xaiw*5/t-5iia««rfa»-c*5w^ 9-4 

i-6§S*rl2(;:Ei&^^ 



Wx 7 f #-7 yg£?gi?£CO^fC:x y^> ?Xfa 

fluE^^y hx 7 fy^)x -y^>^*J: huE#< 
y ^ > j: >y ^ > y'i/j^ *: S 1 ^ t $r«H» 4 i" 5 

M*JI6 , 7 (CEttcr>^«f*:E1tiliBcoKtt^ 

[n*xi9 ] mEaa^iftixaxwiWEiifbBi^i** 
v^^vx-fo*) , mmm<om^.Lmi^<mmmim 

■*-5»*Jl6 , *fcf± 7 UEttn¥WttEttft1Kc»Wtt 

itiiisrti^&trxat , mim^^mm^mxm^ntz 

««±«c«icoy- h^lB^WtSISi:, AMES 
^^IttlftlftlKKt/mEJBl wy- h ftfftMLhicffi 1 co 
h il«1M^fMt 5I8i, WE y- h 

w»iii±-ciMBi-a^ y ^y h«r»fi£-r*xafc, me-* 

X84* ftuE^icoy- hlliWfflI±.i:^2c/)y- h 
iei2^- geff^w^wrEWi^y- hm 

M&$m * y - > ~ > t? L T ft 1 co y - h ft- 

**»^jttE*»#K«uiit»Jit»^-rsxa&*if 



*Bt*ffiat/y— h*6»BI±(cy- h«««f4»S:?f2j* 

at, WE'/- M;«w»wco^nixa», mif£^^^ 

a«, siev- h««ww«^a*i»*ffl»**8i5*afa 
tsist, miETkijfeftaxa*, ffiE-^^^wt^y 40 
^ > y r^^-r ^ xa t /j > o ^ a - 1 «r t -r z> 

» t tSB *JI 5 «cE*co^*ft:E«»«w«!iS*i£o 

t ^ Z> mxm 5 IwEdRw^WftEMt KM^Kii^ito 
[;HtAjtrM8] mE»»i^r**xaw3iy^^^«±. 
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**#E*»«^«St*fe 

&mti-z>zmm 1 o nE«t^***E**it</)Wi6/y 

[ff*ril 2] mEX^^MIMIftni^. RtBkffcK. it 

ii7 7 xv c v DSta 5 iibfll^ b 4^ , loitEv 

^ ^ s LPCVDSi:«t5 HMbBW » <c 5 ' t 

[W*JI1 3] fflE«awBfe*Xfi</.)3:-y^>yrt, Yt," 

•9, flE^^-y h^y^^^co^-y^v^aj: y WESK 
:7 f y ^V)x y J ^ : ^ S:1*»i'|-5 

M*xi l l, ifctii 2lcE*w*«ffEtt*KfJ«iSS 
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4:i-4M*3ii i, 2 tcEtta^VfTOttKIK 

[j«#jf i si **asy- hmmt ztucmmfa&'tzm 

m l f— h £ fr«FOT:»?Stt y< * y h 7 V ^ * * #E 

w«r was 1 <o ^ * * » & «9c«n-r aiai, 

fiftESBl^-** ftuEillGoy- hWEttftK* iWE 
y- h««HIXVfifJlE#-#»:SS*»**t^ s/^^^c 
.t "J y ^> y L T5g-^^ffiHiia^*Sr^fi£-r sx 

mffi»l </>-7 * * WSrW L fc S * WiE»H-r ^ * WcoflB 

t ISP C Diffia^r fa o 
Xg<t, 

»*H*i#lc#*y-- Hi«:**tSR2wy- h* 

6 xe t , 

mem 2 c/) y- 1> *«wwmi±«::« 2 co-v * * tt&min 

WE* 2 oo-v x ? WSr#]«H-4XSi: , 

Fft e g 2 co y- h mgggM±t£g a y- h mmm z ft 

BITE* 3 co-v x * * ? (-gjEWJWy- h«ffiW 

nffEJBiiny- Mfefent, «rE!iS2wy- h«*#» 

y- hfMBSr^MHR^i-Sxat, 

nffE#j»y- hM&vsftESiey- niteei^ 
( 3 sue * w s« ( ^ t»rttaiatt jmi u 

wiess 2 go-v ^ 7 w^#i«xa*±, suEm 2 coy— h« 

•f- > y ifiS , SuEIS 2 (7) y- h ««ttftRco»aE 

M**ifi5# & * jfctos-t- 5 is £ , «rE*ac*Q!axei*, 
iii^2c/)-7X^M^x ■y^>-yi»*-r5xst/^&<c 
5:t k1rZ> *«#E*S6«o»Jt*ife. 

^ t Sr«f»ti"5»#3li 1 5 (cE*oo^#ffE«»«co 



10 



20 



( i7 7 c V D & C J: b ^ "J , EI.">Hffffi 

r t 1 5 (cE«tco^««EttttBco 

[it*: in si iWEaawBft^xeconiy^^yrt, % 

>y > y : y ^ > y*3&s ±#1^^:^ «t -^r 5 

77fe 0 

9] mE»aE^r**xe&t> # mEKftw</>iift 

5felS</)^ v > y«i, i t> , #r '7 5/ Beigjftt/)^'^ 
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[0 0 0 1 ] 
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[0 0 0 2] 
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co^^- y iryWT U>T (±, Bill (a) co«flB(eIK*o.J:a c 
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- h««t»j»y— hts^MihfcNf+^/uMo 

S FET/j^ji«fi(/)^!J h7>y'/^CG l. 
K CG2.1, CG3. i-CG n . I^it?l|i:«ll*5n, - 
40 NHffi!]C0 KU-f ^/j>il4RfflC0NMO S h 7^v?x^ S G 
1 . i£fi-LTtf y htt^V^^ bli£ n MSB L 1 

iclSflE^tu ftttfl|(7) y-^^»Rffl wnmo s h7> 

SG 2 ,1^LT V — xj|*=i >^ ^ h(c.J: ij V- 
^ISC, -tn-PtLftlftfStl-C 10(/)NAND|^ ! J 
-tr/U^tS^c-f^o WtRJC, CGI. 2, 

CG2.2, CG3.2—CGii.2, S G2 . 2cO J: 0 (1 N A N I.) 

m/^r y t^s/fiti7 Kttciaisn, **y-fe 

• [0 0 0 5] ^IT, rcoy^^ y ir/UT U^(i N ii l 
50 (b) jc*i-J:9lc, ftuE# h^^^x^^STftiSttt 
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'/CGI. I, CGZ.K CG3.1-, CGn.l (CGI. 2, 
CC.2.2, CG3.2-C Cn.2) cofWW^ — h««*±. tf 
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I fl, Hi 1 (a) COA-A' S&JSjzl/B- 

[ 0 0 0 7 ] mi 2 (a) (c^tJ:9i:, Piy 

y (pmv^/t-) j o li^M^^i:*?, 

-> 'J = >lftffcHI 1 0 2 *r»j«-i-s. 
[0 0 0 8] mi 2 (b) C^tJ:?[:, r.co> 

■J ^>iI£fbflSf 1 0 2£r, NHs^^SrfflPtafcfttiL 

KBtl 0 3UB&-tf-& 0 h7^f KHJU 

0 3(1, «icoy- Hfe*Bft LT«#, —*:(::, 

[ o 0 0 9 ] (21 1 2 (c) (c^-tJ: MIS 

-^V^-f 0 3_b(Z, CVDjfelCfcO , % 

l(/>lf*R-> y 3 >BJ 10 4a, -> y =i VSfbflU 1 0 5 



RuWHfcHii o 6 *wft±e«$*-5o rco^ B a B«^y =■ 

>IS 10 4a II, y-fig-y- h««t ftSffS 1 h® 30 

I o 0 i 0 ] #:i^C\ III l 3 (d) (c^-TJ: -;iz, mjfS 

mtm i o 6 ±.(i(i, y y 7 ^ -I* j: n , 

ffimzM P u ^ x 7 SrJBrit L , r. 

(T) isi/'A Vs<9-> 1 0 7 £ LTifufBSSHbJIgl 

[ooii] 013 (e) i:»ti5i:, WE 

\s>is* hs<? — > l 0 7SrBft*Lfc», flfllES^blS 1 0 

e -Kr-ex^ t urmiEv-y ^^sftKi o s&^^v 

>«<tRi 0 5JkVHttK.Wt<kmi 0 6 

Z 'J 3 >Zft8l 1 0 5 &l*WHtBI 1 0 6 y t 

it, n^jtt K7 7f>msR i Ed x *) , m 
ge^JUfv-y ay|io4a, stiie^^->^-< i^^ k 
Ki o 3, nfriav- y 1 o 1 ^ 7 fy^iit 

t , mrr^x o tcm^-^nm \ o s ^m^z* :tn: 

J; ^ , y ^ r 7 y -><o*^«J« 1 o 9^tfM£*i 

6 mm j. </) h ««w*«</>!pft y =* vi® i 



[0012] ^^T, EI 1 4 (1) [LTf-jrX Oil, fllfffi 
1 0 8 <7>rt»**ffc Lfc««C. X^C V 

Dmtzx n mi-ttnmmmt ltw«> y = ^s^fbiii i 1 

0Sr*6fl(i"S« ^LT, rco>y a^KfbDIl l 0 SrWi 

tev-y ^^SfbflK i o 5 >y/N o -v-x^ ^-f 5 cmp 
Bios Lxm^mm 1 o 8 (en, •> y = >is 

10 [0 0 13] mi 4 (g) (i^i-J: od, 

y hte3iT#jie>'y =v»fbfflii i o^s&ai-ttTiKS 
. L7tm\ Suisv-y =>yl«i o 5 «r»?3r.y h'/a 
-So ^ ^ # . 3fffe ^ y ^ >*/k«f j ? 
o (i, tufS^ a B 0 'M^ ^ylH04a wffifStm J: »j Stiils 

[0 0 14] ^rc/)^, |Ul 4 (h) iCTS-f J: Oil, C V 

nmt lxc»w>2 <D#£kKzs y = >m i o 4 b sr*n«-t- 

20 <5 0 :^S2^ a B Bfy!i=iyil0 4b(j:, 

>y3^il04ai"C, **«C»*itty- h«« 

[0015] ID 1 5 ( i ) C/Ti-f J; ') (1, " ^ 

%2<nl^m."s x ) 3^(11 0 4 b±(C, CVDSC.J; 
g£fblfll 1 1 a«r*i«Lfc», ^^KftBIl 1 1 a Lil 

(i, y y ^77 ^ —ax «) m^ftmmmgx'fozmm^ 
y =a >mitm 1 1 o ±ir * h ^ >r ^'ttcoMi p ^rfto u ^ 



^°^->- 1 1 2*-?~A<7 1 Lxmmitmi 1 1 a 

•vfy^OIL, [Die (j) WBEi^y 

[0016] t^t, §16 (k) iZTr^r J: -;(i, c v 
Dte^J: QlkfcDtl l l bSr*B«L, ZwUfbWl l l 
bS:**ttiyfy^Lt, HulESSfbBS 1 1 1 a 
tcS^bSlco-y-'Y l l b&ffifSL'tZ* :w8 

fbflgi l i a , liib <br% «SEi-s«2coy- hffi 
ffittttiK io4b Sr^^Mfe^flf (/) -> y = >mtm i 

1 Oir^fit-r^fc^O, sniffle/) ^ U y hJf^c/)^x 
yfl'l 1 It LT^ftS,, 
[0017] Zfet^-C, 12) 1 7 ( 1 ) !l7?^r ct ') (is It/) 
S^fbS^(/^^y Wl 11 (111a, 111b) %-?ta 
V t L T , SfJESS 2 coffin > y 3 »jf i o 4 b R 1 

■ftfbRi 1 o±«w*5^t, (»e*2</)^*«'> y =>mi 

10 4b Cftlffld)^ 'J y M 1 2 l^JUX-)-^ 
10 0 .1 8] UBi^T. ID J 7 (m) U^-vlvJ: Oi:, /Im'^l' 
ttfkRfiO-v^^fl"] 11 (Ilia, 1 1 1 b) £\ 1-1 

FrSKSrrsi 2/<^y y^tmt LtHFl^ 7 f 

>^ (HT, HF Vapor t»-T6) T^Jffil^, 
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[0 0] 9] 1! 1 8 (n) Cl^-f J; ||2 

c/)V- hf&^Jil Uiffl*'— hteadK) 1 1 3&tTML7c 
f*, *<o±|c, 118 (<>) C^"TJ:o{c, #J«iy— h 

mmPtmmt L-c*3co*Mi«>y = >Bti i 4&lp 
c v Dfei^t "jitfg-r ;«/* e B gv y => vim i i 4 

:^I'y^>l|l HlCIt LPCVDft 

y =■ >ffilbBS 1 1 5_hCl, v 1 * hi 1 6 ^M^-t^o 
[0 0 2 01 ft^"C\ H19 ( P ) Ci^-f <fc y y 
Xh7^^^1«cl0 9i:il 
W2>1jfaizx h7^7':Rf)f ? |P^o^^ h'** — 
> ? i 6 £i -ar^/flc L , ~ <f> ^ >^ h ^ — > l 1 a a 4r 
^ x * t LT , ruIE!-> 'J ^>^fbflll 1 5 ^A^-y^ 

y/t5„ 

10 0 2 1 ] ftl^T*. HI 2 0 (r ) 1^1" J: Sfiffi 
h/^->i i 6 a^^ilti, ZCO'>y=2> 

SfbHl nea^^H rmE»j»y- h««*r» 

««/)*3«4l('> 'J =■ >Bt 114*, (Uii l^-f J: 
■) \Z , x h v -Y 7^</>*^-«« 1 0 9 <h SESSi" S^fai:: 
asst-fa? — K*6i Lt/^-=y/t5 B ^coffiHfliy 

- h ttfli 1 1 4 1 mmzm 2 coy- hteiux ln^j: 

Tim 2, II CO^I&'JI >• y =■ >§l 104b, 104a* 
7^, ftmZft, &r>»izizBl££i% 



[0 0 2 2 ] -fc LT, HI 2 3 ( s ) (C^i-J; 9 



ft««> y =1 viii 104a, io4b at/wj»y— h mfe 

t LXCOm 3 GO# B B B fC:> y = 1 5 (OflJffiU, v y 

^vSMfcBtl 1 7frJBfiK"ta„ -Hid, :r</>i£<fcXS(1: 

«H{tx«i:P¥iin, 'jams tizmrdmim 

1 1 7(1, &mkV*tfaisti* 0 zcnMikffii 1 7£/f; 

WJcoffilEi^y ^>St£i 0 ii*)(^TiA^, |7^-/H: 
J; •jettlbS-tir-cfr^^y h7>^^^^y-^, Ku- 
^ytelli 1 9*3BfiK"fSo 
[0 0 2 31 ftt^ «flrwXfi<ct£o-C\ ®^LAr^ 

[00 2 4] 

<t •5<c*te - Cli, HI 1 7 (i) O^-r J; 9 (c, 

fc LTcoB£{bjjHl ll (ilia, lllb) Srffli^ 

4 bic. ^-t^i^i 0 9i:iSot^ h7^7i^)x y 

hi 12fcx y fy^DILt, fluiiMMiWi' 'J - J >H^ 
1 0 4 b SrttEag^BtjfettBH l 0±-Ct>«IL^», 
* 60 -v 'A V Pi t LX<n®tikm lllSr, HFVapor 

izx^ommLx^^iiK mm^mmmwki io*\ 

itufe* { J > h 1 1 2 com . y c^w-c/BefW^flt^rfiifw^- 
fi&ooj; ^j:ift{:i6 0 

10 0 2 5] HF V a p o r tZ J: y > 'S 



ffcffitcifji^jey- hftflii: L-C^mCJBl , %2<nl$ [0 0 2 6] 

H2O + 2HF -> (H 2 0)H + + H F 2 

lXiz s xt (2) j: 9 4^j£i:J:oti{t:II/j^.7f> [ 0 0 2 7] 

S i O2 + 2 (H2 0)H^ + 2HF 2 - -» SIF 4 
^ftRy'Ja^Il 0 4 b&^ry^^Lfc*^ ^y 
7 h 11 2 cox y viHil:I^Sy y =1 > 1 0 4 b co^jt 
(«B«/J /J^ i: , H F Vapor mj]m^fiX\ ± 
ntt (2) ^±-5^** COaiy -^V^itfT 

Lhho^M^ti5„ StfbflU 1 lii*^* 

co«r^«c^snfcHzO(c«t *9 HF 4: H^O fccolSflS^ 40 
hfl^, H^oMi/y^i^^y 7hn acoai.-y^co 
1 1 0^fite^(^6O^--^m^^->^$ 
ns.. -t<ott*, H2 2i:lfi*Lr*tJ:?i:, *2co 

y- h««i 1 3&oqfflwy- hts«t4li 1 4co 
■JBi*xau*3or, x y 7 h 1 1 2(/)t^<x :y f>^ 
Br»»!:K2f)y- h^fldlf l l 3Xl/»J*y- hffffi^t 

mm 1 1 4^A |F Jiitr„ *</)fcy>, asy- h 

Hi 1 4(0jpx«F(c, «l«E»2coy--H6»Hll 1 
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hmswsoi 1 1 4 (7>— gr,^«o "c l t 

fBiJ»y- h«« (7~K*») B*«t«tti: 
[0 0 2 8] ±lEHili^^4^tl^t,c/) 

[0 0 2 9] 

[ isffl ^ wsti- a ft co #® ] ±te s w mfSt-t % t ^ 

K'/- hlft»BI±<cy- h«««»IKS:«rtl-rax«. 
fiu IB h «4S^r^hJHt , ^ ^ ^ W ^ ^ * « ^ ^ y > 

^ixy- h*«S:7>Btffl?fi)t-t-2»xst, miey- h« 

fit <c »3 , ffilS-v 7> ^ $f</)#J«XSfi , BifE h 'it 
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^iTkifctoa-rsxei:, jffiE*flfc4&axa«L fitiE-v 

x 7 WSr^i y 5"- > r m2<-r % xa t /juj /j: s r t Sr1#m 
[0 0 3 0] -fejt, ±EBW£ft$"f IS 2 (D 

« ! i ©flic s n jt m ( ^ x -7- »ft«tt hi & a a & tr is t , 
nmm^^mmmmxm * tifcumgLtu y- h mtntr 

seai^-^KiftWBii-c^itt-rsxat, sfitsy- hm« 
w»«»«is», we-*'* tVfttmmm^mmm 
m 1 1 at l r mtR w i c #i m-r a x a ^iiu & , hue 
^*>tt<n««xa(4. me**- htiws-fli^as^ 

*X«ir, ifflE^*^*-^^- 
> y l&ic-r & xe £ * > & a t t l r ^ a. 

[00 3 1 ] Wc, _LEB W**»i-afctf>tw, *3W 20 

*^jw«^^^w»:E*»iifioKai*ft-c(i, ***** 
ts : ^ ^j* a? ii tz m -r- # c: * ^ ^tttetM* £ m 

h lfe»«Sr JKpK-f 5ISt, lWE*^#B8*6»»8SIX 

jr«m- siit, rue y- h titmiK. ^ * * w& 

7x^(:x 7 f-y^Lt, ffjE» J f^«»6iR15±-e^ffll 



-T-^««6»W(w*|- L-caiWWI^#l«|-r5XSi: , mjEfi? 
% 2 co y- h««Sr^ja^-S XS fc , mlEfB 2 coy- h 

mmt sefi-frwtcBflEWi^y- h«ffiw*i»«v^ 
t , (WrE*iau c fB2coy- h*«£ eas^wcwiE 

Sr y ^ > 5 xa £ , SuE^ * ^ > 

», (WE'/- hm^^ WIM^aS^^^^^Tk^^i- 

olih fif!ffi*i5fcteSiXfifiL ifflE^*****^*^ 

> yi&iw- a xa £ * * e & s w t £ -r 5 **f$E 40 

[0 0 3 2] Mlwifc, !EIW*ilit5fc«)i:, * 
4co«Wiz«to5*i»ffE1t««o«it*fe-eii, 

o ^W?6tt * -x- l J h7> ^ x * jft«iB?i|?Ki« £ ttfc ^ y 
-tryur u-r *Wi-^*-.'»(*E*tt«cotRit*fe^#>o 

EJBlco^^^W, IWEWieoy- HIE'/ 
- h*fe««at/ffiE*»#SS*E«r»*tt^ y^^^tc X so 
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tSIfit, «I ES 1 ^ ^ ^ ^ W Sr « L it £ .* WE* -"f 
x ? Wooffiffifi £ IH&P i: EfitBSr 4> o T^ r 
»Wfi#flI^S^iA^xa<i: , «IE*]^^ ^ M>SrHs 

a £ , MiESB 2 co h tittt : l-«I±l^ 2 <n-v x ^ ft 
JBjas-T 5Hli, MfTEffi 2 (/) >/- h SSH-fl-ntr , JK 

2 cOv7>^S^-7X^ (z^ >yf y^LT ftifE^-T' ftftllifc 

(p-r^^WtrWBI-fSxai:, l»E«2^y- 

3 co ^ ^ «• t ?Kja-r 5 xa t , m e* 3 ^ -v ^ ^ « «r 
^^^izmEM»y— hms»ffls, wfebp-v/- nft 

WEH2 coy- h«ffi»*5H»XLl«*rE* 1 ^>m^ 

b*7*iSx9<n#Tgtv- bwm&ftmBfft 
ffi<t se*^w^mE¥*»s«[witt»JB*»Bft^ 

a £ A« L X <C y , ME» 2 c/> x v 

fi, we » 2 <?) b mmmA-m^ mm &^>y > y 
y- h «ffi«-3f4iK^«ffir**«ri«" & TKScteSi- s xa 
> y 5 xa iH45:i «?» t -f ^> ^an*E 



[0 0 3 3] ±E#?BMiwia^T, »ffftT37ITl>c«^r 

(1) S2^xni/j\ »ft;B(A^b<c5 r. <t. 

(2) m^mmmm-hK mtitm, *-<>c 

(3) ^ffiCOr^XaoOi-y-^Vy^, #V-yS^i§«, 

hm .yf>m ^ , WE*<bBto»*xac^ - y 

y*±, # v y *jSfflE^3K« J. -y ^> </Xth % mini! ^ 
•y hx yfy/Wx -y^->yfiJ: U WESK*^ y-/-> / 

(4) «jtco»*xaa^ffiEKfki«ooi»*xawa--y 
0 , mE««^i»*xat-it^mE»fbiK^»*x« 

[0034] ±E«wtcj:n(j, y- htifi'^i^, 

7. ^|^v7^|:i 7 fy/LTi -?- ll« J: X 

tottt-r&xv v btrtetftLti& % nr % *<n* y y 
tc^tt^y- hfiw«f)^s^x y ^> yp^- l . 
7k^x\ y- K««««-i«^«ai»*gB^**i5t«aBi 



(7) 

11 



if (IK«>;) «c<i7f>n5;t^t ejwy- 
h««IW«»S:lll*^|Wil:-e* 
[0 0 3 5] 

S.ltfrffiiElX\ Ell ltOA-A* ifS, B-B' ICfioT 
|Hr L > PP |S] 0 ML ^ « » D5 H T* £ „ 
10 0 3 7] S-J*, 12)1 (a) lz??ki-£5lz s Pmi/V 

[0 0 3 8] ~ (50^ y =i >I^fbM2 ^NHs^f 

x & ffl i >r fifbfea l /c ?s , « \zmitmmir z>z.t\zx 

[0 0 3 9] tffE***'-^ KBH3± 

to hi: , R^^BHft*tll*v> c M P %imtir<n * h y / W ^ 

*W>tt£->v = >s^bB( 5 tJftfli u 

35 7-$>Mi»c/>3i - y -7- > ^DXP#co-e « <h ft £8HbB!i 

[0 0 4 0] &^~C\ [12 (d) C^ti: HfllEK 

{«6±{c(i, u v??7j-iz&vm+ftmmmzm 30 

u->'x h/«* — > 7 i: LT, ftfJESS{b!BS6 Sr^ 

■yfy^PIt/j),. 

[0 0 4 1 ] i2 (e) i:st»i:, BilfS U 

m tie *> y =■ >m itm 5 a twweiMb* e a s 

X, I^Kv^x-yfym^RIECJ;^ Bute 
*i6K v y =» VI® 4a, * v-t- h V >T KB! 3 . 40 

iiuEv' y =■ 3. £^ 7f>^niLT, H37r:</)J: 5 

frSR^-ttPRJB 8 SrJKiSi- wtiC J: "9 , * h 9>f 

«?«WIM4 a t>*^-JKR)E««9 tCTU^^-^^jpxS 
*X&/j^ :^MTI^/:\ N ANDir^H*!^^ y h 

f o 0 4 2) &i^T\ HI 3 (f ) (c^i-J: HSIS^ 
?4>flEtt 8 cortBSrllfb L fc»K , 7 n v X-v c V Dfeic 
^ Xf^m'tfettm t 6 v- »J =« vg^lbBl 1 0 SrifSN- 
^ *LT, U = >K(t« 1 0 ft WE'> 'J = >B so 
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fb s h 7^^^^t6CMP &ai^ j: ^; l 

T, H*fi0J:5(c, WfE->y =3>fifbHl5^K,4JLrBf| 

* tix v-m.it ts n ttus & 5 „ 

[0 0 4 3] 13 (k) (C^i-J: ')C, »>^-y 

KM-a-cmEi/y ^^@sfbi3i i o%&mt5-\±xmz&i& 
< ufc*. wrE^y ^v^fbuisft^^.y htmAzx*) 
mm-r «ie -> y =3 > @§f tm 1 0 (-t . mm® 

1 (nft&ftis y = vfll 4 a wfBfitH J: ^ 5s,l J . L fi^ti t 
ZfeC ^TE^>y 3>»fbWl 0^*^ -y-T-> 
v>\ fflE» 1 "> y = >Hi 4 a IZM L Ti» 

[0 0 4 4] -t<50?£, 13 (h) (C^-fJ:-5C CVD 

2 «o**sr^ y ^ >^«4 b Ms mmmTm^t 1 r y > 
/j^ k- ^ s nr <c ^ , £ z 2 </m&it •> y ^ 
>Bi4 b(i, tuts^ 1 </)^ B e 0®*> y ^>ei4 a tx-iftm 

[0 0 4 5] &^T\ H4 (i) IC^-tJ:'^^ «2(/J 

V ^yfff4b ±c c VDj£r*fk« 1 1 a * 
*6«Lfc«, wCORfblBli t a u y^^v-r- 

(U ^ ig^^Bd^*^ 1 o±«:^ y y h^>iwaft*,o 
uy^ h^ v /-yi 2^Mt5„ t it, -(y)U>-x 
h^- V 1 2 ^r-^^^ ^ Lt, ftfjEK^blM 1 1 a ft^i 

h'<? — > 1 2 £-[&^-f& 0 

[0 0 4 6] UKV^-C, H5 (k) {C^-fJ: 9(w. CVD 
fe-C»{b«fr*«aiU wCORfblKSrR^tt^ *y^> ^ L 
T, mjfdg^bBIl 1 a C0fl]i|{C|(&ibBI^-f K^^--^ 
1 1. b&?B/Si-3 0 ^coSfefbUM 1 1 aSW K^-yu 
libit *aSi-S*2co«**tWBl4 b*%?ftNEI* 

[0 0 4 7] HI 6 ( 1 ) ^jp-fj: o(z, z</m 

fbflM 1 1 a % 1 1 b/j^j)^6'^^Ml 1 * V \Z L 
T, S1lE^*llv/ y =" >I1H4 b ftH/7tt^ y ^> ^ L 

t, 16 (m) m^^mmmiohiz 
*3i^t, «je^4«-> y 3 >uii oic^«fflc^>^ y -y h 

1 3«riPX-fSc wCOX 'J y h 1 3(i, ruIE^-?^;^9 
[0 0 4 8] #7 y»r*HfTE^^^*t 1 1^ 

4 boo* y y h 1 l»PX(cJ:oT^i:7t^iE^B 0 0'W^y 

x y s/ h i i rt«B*»i»<b-t-4 0 

[0 0 4 9] tLT, y y h 1 1 C0»PXJCffll^3t 

^IfflfK^^Hl 1 t LTc/)mE«!fbB|] la, 11 



(8) 
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b &\ H FjgfflESrNz^T/y y^LtlS^ L/cHFl 
f^-y^W/ (HT, HF Va p o r#-J"S) T*f« 

[0 0 5 0 ] fc\,^X\ 111 7 (n) *2W 
htfelftmi (JBW)'/— h*6*IBt) 1 4 HMLf:li 

-e«/>±.(^, si 7 (o) htffit- 

I 5 £L PCVDSCi ^*8flhh*o r^ftt*«'>U 

=» >m 1 5 ti , mmm tLxv> # £ nr <c 

5 : MC:, :^f 0 f>ij3>ii5ii:, lpcvd 10 
ffi t? ■> 'J p ^Kfbftt i a L , ft t^T , r. co y =i 

[0 0 5 3] #:^t\ MIS (p) /c^-fJt iiy^ 
7 v -f -d X v ) , xh7^ :/l*co*^-«* 9 t litt^-T 
5 ^rSiiciiM-i-S u-v^ h^'^yi 7 a Strict, r 
CO u l^^y- > 1 7 a i'7X^ l~ LTfflE^ U =3 ^ 
SEfLIBil 6Sr/^->^t$„ 

[00 5 2] efc(r»T\ (119 (q) CiK-TJ: 5M % ff//f£^ 

K 1 6 * y y H LTffiEMffll^- 1 5 20 

5 .. c emm^- h tsffi 1 5 1 fsjw f ^ , w 2 1/; h |g 
ifjif 1 4 , Tmorm 2 co >/- h mmmm 4bMii 

coy- hm41»^|-fll4 a /n^-^V^L, 7 — 

KiS*4: §ELM^^nfc^-T'#^^y h 7 > * <o??ig 

y — h us 4 a* £ n s c 

f 0 0 5 3 I -t LT, Bl 1 0 ( r ) iC^-T J: 9 y- 
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y =3 b<75»ill»*LT/j^, v^^ffi 1 eoffcffc 
111 la, 1 1 b *H F V a p o r ~Ci« L "O^.. 

:</)/cV) s x g y h 1 sjffiS^^^^W^SO^ 1 net, 

[0057] ^ma, Aztmimrfmmfe£nz>i>^> 

T-(i/j:<, ^mt3Rc/)jE|SSrjfell$iL<ct^fillT-, 
Jf? Sr L T t> A ^ z t f 1 ^ tt "C 3 fl 
[0 0 5 8] ifcllJS^IiRT'tt, X y - y hJjDXC: 

J;oT4 DfclEAJfv'y => >«co»as-(ft* Li- 5 cod 

[0 0 5 9] #-7 yKT*-7**ttco*BSr<g< ^ 

Hie, *J5ttoaLT fifties 'J ^ brtllSSrW^bL^ 
fife, -?*9tt<nfflkf&i:H F V a p o r T*#l« L'Cl^j 

, > y ^ LK"V x * , 1 

fe, HF Vaportfrottfil',, fiL, HF V 



h^T'^ 'J — ^«i7ftSrWif6»J U fBI+/Eco^ia2lElKMO S 
i±^rr^l±^-l±, R I E^yfy^cijy- 

^» 

I 0 0 5 4 ] zc/)», fll 10 ( r ) (c^-f- J: 9 ic, Bute 
^ ^-^SrC/ y ^ >StR 1 rtt-tTi&^, Hftr^— /K: J: »9 

[0 0 5 5 ] Z (7)^11, iiflf<75XS«-l*oT, HI^L/j: 

[ 0 0 5 6] - cn*lfiff5i«u J: 5 fc > # Alt 5/ y = >JS1 
4 bcoxy : y h 1 3»BX»(^, i-f., #7s/»r*frE-v 

^yfl|4bc/)^y y h 1 3iPXlcJ:oT^i:fcm 
rdtSSy'J ^>BI4 bcr>HjlS:|ft56L, tKScM 
IL'C^ y >y h 1 3rtf£ffiSr»}*-ft:-f :«Mfy so 



[0 0 6 0] MIC, -^X^W^r^^-t^tOl^, HF V 

a p o r SrffiU'vrv^j&s, zi'Uzm^ -ft t>^>"C(i:<c < , 
[0 0 6 1 ] 

h li^Si «r v ^ x ^ W & 7^1:1 y v y L 

y ;y h fiffi^^^^Blite^fflKi^f if^ y ^ > y $ n /.c 
h «W»t*l-ll«r«aE (Bl« r J ) 4<iyf> ^i" 5 
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[Ikii ] ^mmo)%w\m^ x 6n an d^e e p ro 

M</)Si^i^drlft^t6/:V)iOIgWil:\ HI 1 1 CO 
A - A ' $1 </)^||ffE 11 tr & £ n 

[113] |5HUfSJK«f/5Z.SBffl5E|-C, [Hi igoa-A' 

[ixi4] H3i*teJKi»f)reBfffiia-c, n icoa-a 1 

ft o ) gg $ r rfi SI "C fc> & r , 1 o 

[ins] pntite?K.iigcoxsBfBia"c, mi i^a-a* 

fttf>ffiSrffiEI"C.frS P 

[in 7] i^i^»^(/)xfmrsinr% mi igoa-a' 

[13 8] mm&mmo>j:Mmmmx\ hi i^a-a' 
fts^B-B' mvn&\mmmx*fr>z> 0 

[119] lfij|»KllScox«SrEEI"T?, Ill kda-a* 
ft&t/B-B' ftcot«»rffiE]T*>5 0 20 

[in o] muttjBiiBcoxfiWBBia-c, hi i^a- 
a' iS&tfB-B' ft(o«»a5ElT-*><5„ 

[1:11 1 1 ] IftONAN D^E E PROMW^y "tr/U 
ruY&^-fHT\ (a) (i-tco^s«lHij»Bl, (b) t± 

[ill 2] ffl*WN A N DSE E P R OMCORil^SSr 

»w-t-sfc«><Joxe»fffiia-e, Hi i^a-a' ftco^ 

[in 3] iRiw^(/.>xg.i*>r[5iiT% mi lei a- a' ft 
ommmffl'?foz>„ 30 
[iii 4] mm^rj§Mimmx\ mi icoa-a* ft 

[111 5] P^i£coxfll^ig[lT\ Hi Icoa-a' ft 
[[116] |S]8!iS^XSBJrffiBlT?, Hi icda-a' ft 

[in 7] ifawitwxftitifffiiaT-, hi i (da- a 9 ft 

[ill 8] R»jgrcoxgSrfleia-C\ Hi icoa-a' ft 
t/>StSrffiiaT-#>So 40 

[ill 9] |S]«jfi^Xft»fffi[gt?, Hi 1COA-A' ft 



16 

[120] l^l9i!jft^Xfl»fE[2]T\ Hi l^A-A 1 ^ 
■im 2 1]. |33»|jfi<30Xfl»fffill-C, Hi 1 GO A — A ' ft 

XtfB-B' ft^8EWrffiHlT*#>Sn . 
[12 2] H18 ( o ) toRfflSSrlfc*: LT^tte A"»r 

[123] 11 9 (p) (/)^i?^j^Lt^«j(»i 

[ft^COfft^] 

2, =>-|fcffcllll, 

3 , 10 3 h?^ KM (W 1 coy- ht&tt 
R) . 

4,10 4-i*iEy- h'Si 

4a, 104a -fg 1 WY- htSttftR (W 1 

m) . 

7 x 12- U'ix* h^^-y, 

1 1 ■■•-^^^tt 

l l a % li b-BMIdB, 
1 3 

1 4-»2^/- MSsiir; 

1 5 -IW»y- httffitmift (K 3 c03Mi*t'> 'J a > 
1)1) 

i 6»->y a^a^bBt, 

1 7" lxv?^ K 

i 

i 

BL-fy hft, 
WL-7- Kft, 

s- y— *ft* 
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